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When habitat amount is held constant or controlled for, fragmentation generally has either no effect ( of breeding habitat is then constant throughout the simulation run. For the current simulations, life history and movement parameters were set at values resulting in the largest possible effect of FRAG on extinction time, as determined in preliminary runs (Fig. 6) . Therefore, the results of this study give the maximum importance of FRAG relative to COVER. In retrospect, this produced the most conservative possible results because FRAG was found to be much less important than COVER in affecting extinction probability and extinction time.
Individuals may die, reproduce, and/or move within each time step; the order of these events is randomized for each individual in each time step (Fig. 4) . Probabilities of reproduction and movement are density-independent. Probability of death is density-independent as long as the population is below the maximum capacity of a cell (10 in the current simulations). However, if the cell population exceeds the maximum, individuals are killed at random to reduce the population to the maximum capacity (Fig. 5) . 
RESULTS

Amount of breeding habitat had a much
greater effect than FRAG on extinction probability (Table lA; Figs. 7A, 8A). In fact, in all simulation runs with COVER >0.2, the population survived for the full 500 time steps (Fig.  7A) . Fragmentation effects are expected only when amount of habitat is less than about 10-30% of the landscape (Andrdn 1994). When I limited the dataset to the 417 runs with COV-ER less than 0.2, the results were almost identical to the results when all 2,000 runs were included: the effect of COVER far outweighed the effect of FRAG on extinction probability (Table 1B, (Table IC; Figs. 7C, 8C) . Again, COVER has a large effect on extinction time; no effect of FRAG was detected.
DISCUSSION
A possible criticism of the model is the relatively simplistic algorithm for simulation of movement behavior. However, the movement algorithm also produces a conservative result because more complicated movement assumptions are likely to reduce the effect of fragmen- configuration (fragmentation) that were statistically independent from forest amount. When they examined the independent effects of habitat area and configuration on bird abundance, they found that "with the exception of a few 'edge' species, variation in abundance among landscapes was more strongly related to changes in habitat area; habitat configuration was of secondary importance."
To apply the simulation results to real species, it is important to correctly define the species' habitat. For example, in the context of forest loss and fragmentation, loss of habitat is greater than the loss of forest for forest interior species, and loss of habitat is less than the loss of forest for forest edge species (there even may be an increase in habitat amount for edge species; Fig. 9 ). In addition, some edge species, such as the brown-headed cowbird (Molothrus ater) have negative effects on habitat quality for other species (e.g., neotropical migrants) thus reducing or eliminating their reproductive success in forest edge (Robinson et al. 1995) . This can be viewed as a loss of suitable habitats for those species. To identify the independent effects of loss and fragmentation for edge or interior species, the landscape must be mapped in terms of the actual habitat of the species, and not simply as forest/nonforest. Also, for any species there is a lower limit to the size of a patch that can act as breeding habitat. As an extreme example, a single old-growth tree in the center of a large clearcut does not represent habitat for a bird requiring oldgrowth forest as breeding habitat. In the simulations here, the smallest spatial unit (1 cell) had a maximum capacity of 10 individuals. Therefore, the simulations were scaled such that the smallest possible unit represents useable breeding habitat. In applying the results to real species one should omit from the map patches of habitat that are smaller than the minimum for that species.
The results suggest that when breeding hab- itat types that make up less than 20% of the pristine landscape before alterations by human activities. These organisms are likely to be particularly vulnerable to habitat loss. This study suggests that in fact "details of how habitats are arranged" (Kareiva and Wennergren 1995) are unlikely to mitigate the risks of habitat loss. This result is robust because the default assumptions in the simulation model were selected to maximize the possible effect of habitat fragmentation. To significantly improve survival prospects of endangered species we must therefore stop habitat loss and increase efforts in habitat restoration. Current emphasis in conservation biology on habitat spatial pattern (e.g., Fahrig and Merriam 1994) may be misplaced.
